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Abstract: 
The article examines development of food security for the population of 
northern regions in Russia. To reach the goal of regional food security and 
to change the declining trends in production, it is necessary to develop in-
novative agrifood system model to ensure the priority of social goals over 
economic development, because providing higher standards of rural liveli-
hood will inevitably lead to sustainable development of agricultural produc-
tion. The agriinnovation system model should be viewed as a model for the 
provision of public goods or services. Public goods or services have no 
value, they are consumed for free; but they do have a cost, since the territo-
rial government spends a certain amount of its resources on creating public 
goods. The article describes a conceptual model of the agri-innovation sys-
tem developed for Russian northern regions, which would stimulate quality 
food production. To reach the goal of maintaining regional food security 
and to address the issue of the downward trend in food production it is 
necessary to ensure the priority of social goals over economic development. 
Providing higher standards of rural livelihood will inevitably lead to the sus-
tainable development of agricultural production. Our study determined the 
conceptual foundations of sustainable development of rural localities of the 
Russian Arctic regions, to be accomplished through the creation of decent 
living conditions and the participation of the rural population in quality 
food production. 
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1. INTRODUCTION 
 
The political system of the Russian Federation inherited the Soviet tendency 
to give more power and resources to the federal government rather than to munic-
ipal authorities, causing greater involvement of the federal and regional administra-
tion in local agrifood systems. 
The Soviet regional food system aimed at providing sufficient amounts of 
basic food for the population. Even now, after the collapse of the Soviet Union, 
the major food security principles of Russia are focused on the availability of basic 
foods (Boycko et al, 1995). 
However, the stated principles of food availability do not affect the food 
quality required by the population, and today more and more researchers and 
practitioners raise this question (Gregory, 1990).  
Nowadays, the existing system of food production and distribution in Russia 
cannot be termed sufficient and productive (Goldman, 1992). Modern require-
ments of the food system, such as agricultural productivity improvement and rural 
poverty reduction, cannot be achieved within the post-Soviet type of agricultural 
policy. Any innovative agrifood system must provide not only basic food but also 
the whole range of special food types required by the population in the northern 
regions (Aleksandrova L, Kireyeva N., 2012). However, the practice of agricultural 
production in Russia is based on the Soviet agrifood system model, which is most-
ly suitable for southern and central regions of Russia (Anfinogentova, 2013). To 
reach the goal of regional food security and to change the declining trends in pro-
duction, it is necessary to develop innovative agrifood system model to ensure the 
priority of social goals over economic development, because providing higher 
standards of rural livelihood will inevitably lead to sustainable development of 
agricultural production. 
This paper is structured as follows. First, the theoretical basis of 
agriinnovation systems is considered; then a general review of the literature on the 
development of the Russian agrifood system, with an emphasis on regional food 
systems and rural localities. Finally, the case of Arctic Urals is discussed, including 
the factors which have affected the formation of the local agriinnovation system. 
 
2. THEORETICAL FOUNDATIONS AND METHODOLOGY 
A theoretical model of the regional agrifood systems, which will allow us to 
determine the perspectives for innovative development, cannot be built without a 
systematic analysis of development of the agriculture and food distribution system 
in the region, especially when it comes to a predominantly industrial one. 
The concept of an agriinnovation system appeared in the early 2000s as a re-
sponse to food production crises. The initial idea was to develop innovative agro-
technologies to improve the competitiveness of small producers in developing 
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countries (Turgul Temel et al, 2003). This concept was supported by the World 
Bank (2006, 2009) in numerous publications. 
Further, researchers paid more attention to the essential institutional changes 
of agrifood systems as the basis for adoption of innovative systems (Laurens 
Klerkx, Noelle Aarts, Cees Leeuwis, 2010). 
Another point of view focuses not on food production, but on food con-
sumption. The transformation of an agrifood system must provide consumers 
with food of required quality and keep them better informed about it (P.M. (Nel) 
Wognum et al, 2011) 
Considering the experience of different countries which were trying to modi-
fy their agrifood systems, we have to mention the innovative development of agri-
cultural systems in the new member states of the European Union (Horlings, 
Lummina G. and Marsden, Terry Keith, 2014). 
The innovative model of a regional agrifood system has to be closely related 
to the climatic conditions of the territory in question and to its historically-
developed way of life and human activity; therefore, it should rely not only on 
agricultural traditions but also on those of food consumption (Zalivcheva O., 
2013). 
The identification and implementation of the economic capacity of the 
northern Russian regions must be based on an analysis of both prospective and 
historical developments of the regions. Therefore, historical knowledge is not only 
essential to understand the territorial model of agriculture, and to forecast its de-
velopment; it is also an important component in the management of the territorial 
development, particularly in the sphere of regional food security (Thomas Her-
zfeld et al, 2014). 
To determine a prospective agriinnovation system model we need to consid-
er not only the economic capacity of the region, but also demographic factors, 
which are characterized by the two following trends: the decline in the rural popu-
lation; and the sharp increase in the urban or industrial population, caused by mi-
gration from this or other. 
Thus, there are three main factors that influence the agriinnovation system 
model in these northern regions: 
a) the climatic characteristics of the region; 
b) the growth prospects of local  (regional) food markets; and, 
c) local agricultural and food consumption peculiarities. 
It may be noted that differences in the northern regions are defined by dif-
ferences in the relative strengths of these factors; and, assuming that regional in-
dustrial development leads to the creation of new local food markets and growth 
of existing local markets, we should conclude that the difference in industrial de-
velopment should result in a fluctuating change in the agrifood system model in 
the. 
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First and foremost, when considering the process of agriinnovation system 
formation, it is necessary to outline the key principles of the regional 
agriinnovation system model:  
1. The nutritional needs of the population in northern regions differ from 
those of the populations in southern regions. These needs are determined by harsh 
climatic conditions and demographic factors; these lead to an increased need for  
protein and fat components in the diet, and higher consumption rates of protein, 
fat, carbohydrates, vitamins, and macro- and micronutrients (Hasnulin et al, 2006). 
2. The forecasting of the demand and changing needs of the population of 
the northern territories should be made within the territorial information 
subsystem of the agrifood system. Industrial development of the region will lead 
to a dramatic increase in the population and, hence, an increase in food 
consumption. To predict changes in food consumption a special information 
system must be developed (Zalivcheva O., 2013). 
3. Regional and local authorities should play a key role in: collecting data on 
the population's food requirements; conducting information analysis; and 
forecasting any changes in these spheres. Currently, local authorities do not 
monitor the population’s requests for food, and do not make any forecast of food 
needs. This can lead to food shortages (Pirjo Honkanen, Lynn Frewer, 2009). 
4. Food supply should be divided into internal and external sources of food 
because regional food security depends mostly on external sources. Supply from 
external sources  must be monitored by the local government to avoid any food 
shortages. 
5. Local internal food production should be focused on agricultural 
production, characterized by specific qualities which can be used to justify 
premium pricing and higher production costs. 
6. Rural settlements in northern regions should be developed according to 
the principles of multi-functional development, meaning that agricultural 
production should not be the sole source of income for the rural population. 
7. Income levels and living standards of the rural population must be 
comparable with the level of income and standards of living of the urban 
population; this would have a positive effect on the stability of the socio-economic 
situation in most rural areas. 
8. The regional agrifood system must provide social and economic benefits 
to all regional social groups. The effectiveness of the agrifood system for urban 
populations must be provided for, together with a better level of food security. 
The living standards of the rural population must also be raised.  
In the process of agricultural development in the region, local farms must 
apply not only new agro-technologies, but also new forms of management. The 
essence of the proposed approach to the creation of any new agrifood system 
model is to recognize the need for the joint efforts of the various participants in 
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agricultural production and the food market, in order to effectively achieve the 
common goal of sustainable food security. 
The effectiveness of the agrifood system in the region can be evaluated with-
in the framework of the model, based on the definition of the functional relation-
ship between the public welfare and the efficiency of regional and local authorities, 
acting under the constraints of limited resources. 
The assessment of commercial organizations' performance, as well as that of 
government bodies and local governments, is difficult, due to the differences be-
tween commercial organizations and municipal bodies or public authorities in  
relation to human welfare. The social welfare function (Arrow, 1950) is considered 
as a set of individual utilities of all individuals constituting the population. Thus, it 
is essential to view welfare as including the welfare of all individuals. Therefore, all 
actions of government bodies and local authorities should be targeted at achieving 
justice; that is, at improving or at least maintaining the welfare of every member of 
the society. This problem can be represented as the maximization of social welfare 
functions by optimizing the enhancement of individual well-being. 
The agriinnovation system model should be viewed as a model for the provi-
sion of public goods or services. Public goods or services have no value, they are 
consumed for free; but they do have a cost, since the territorial government 
spends a certain amount of its resources on creating public goods. 
The purpose of our research is to identify the innovative development of ru-
ral economic systems and their transformation to agriinovation systems. 
To reach this goal we implement the indicative analysis, as the most reasona-
ble and effective method of comparative analysis.  
Nowadays indicators are widely used to define innovation policy and evalua-
tion of effectiveness of innovations systems by different national and international 
organizations. First to be mentioned is the Organization for Economic Coopera-
tion and Development, suggested to imply indicators in scientific research. Euro-
pean Union suggested the annual Innovation Union Scoreboard to provide a 
comparative assessment of the research and innovation performance of the EU 
Member States and the relative strengths and weaknesses of their research and 
innovation systems. The World Bank presented the Knowledge Economy Index1, 
comprising three key variables: Economic Incentive and Institutional Regime, 
Education and Human Resources, Innovation System.  
Officially introduced indices provide researchers with mostly general infor-
mation. However they are not helpful to solve specific problems, such as 
agriinnovation development. D. Spielman introduced Agriculture, Development 
and Innovation Index (ADII). The researchers created the basis for index analysis 
for agriinnovation development based on this index.  
                                                          
1 URL for this page: http://go.worldbank.org/SDDP3I1T40 (as of 28 March, 2016). 
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The groundwork of  the suggested method of index calculation is the com-
parison of actual indices with benchmarking values to make strategic decisions on 
innovation development and evaluate their effectiveness. 
The indicators system is based on the following principles: 
• index must comply with the general methodology and principles of statis-
tical information, implemented by national census agencies; 
• similar indicators must be calculated using similar methods; 
• index must give agricultural organizations quality information on social 
and economic processes in regions; 
• selection of indicators must comply with goals of formation and devel-
opment of regional agriinovation system; 
• index must provide researchers and practitioners with reliable infor-
mation on regional agricultural and food markets; 
• index must provide potential investors with reliable and comprehensive 
information, necessary for adoption of qualified investment decisions.. 
The Agriinnovation System Index (ASI) is introduced to provide reliable in-
formation on all elements of agriinnovation systems. 
The methodology of ASI calculation is based on Oslo’s Manual principles, 
which is recognized by most of national census agencies as the official methodo-
logical document.  
The first group of indicators is designed to describe the first element of 
agriinnovation system, namely research and educational sector. The purpose of this 
group to provide quantity information on the level and enlargement of research and 
education in region. The following indicators were chosen as the key indicators:  
1. The number of researchers in the area of agriculture and rural development 
per billion rubles of GRP. According to the World Bank methodology GRP must be 
measured in US dollars, but pursuing the goal to analyze the innovation development 
of Russian regions we decided to use Russian rubles as a primary currency.   
2. Quality of agri-education system. It was evaluated by expert survey. 
Grades may change from 1 to 10. Grades more than 7 are treated as satisfactory. 
3. Quality of research institutions It was evaluated by expert survey. Grades 
may change from 1 to 10. Grades more than 7 are treated as satisfactory. 
4. Indicator of government subsidies for research organizations of 
agriinnovation system. It is calculated as a ration of total amount of subsidies per 
billion rubles of GRP.  
5. Indicator of government subsidies for educational organizations of 
agriinnovation system. It is calculated as a ration of total amount of subsidies per 
billion rubles of GRP.  
6. Indicator of participation of regional researchers in national 
agriinnovation system. It equals “1” if researchers participate and “0” if they don’t. 
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7. Accessibility of education in rural territories. The indicator measures the 
accessibility of the secondary education and has grades from 1, when only primary 
education is accessible, to 10, when all forms of education are accessible.  
The second group of indicators is dedicated to institutes of agriinnovation 
system. The main objective of these indicators is to show the readiness of the gov-
ernment to support institutional changes and development of agriinovation sys-
tem. This group includes the following indicators. 
8. The price to start-up new business in agriculture. Ideal price is supposed 
to be equal to zero. 
9. Indicator of government subsidies for financial organizations of 
agriinnovation system. It is calculated as a ration of total amount of subsidies per 
billion rubles of GRP.  
10. Indicator of government subsidies for agricultural organizations of 
agriinnovation system. It is calculated as a ration of total amount of subsidies per 
billion rubles of GRP.  
The third group describes the entrepreneurship in agriinnovation system. we 
included the following indicators into this group. 
11. The share of all innovative organizations in the total amount of agricul-
tural organizations. 
12. The share of technologically innovative organizations in the total amount 
of agricultural organizations. 
13. The share of market innovative organizations in the total amount of agri-
cultural organizations. 
14. The average amount of fertilizers per hectare of arable land. 
15. The average amount of machinery per hectare of arable land. 
16. External investments. The indicator is measured as total amount of extra 
regional investments to agricultural organizations per million of GRP. 
17. The yield of agricultural products (grain) 
18. The yield of agricultural products (potatoes) 
19. The yield of agricultural products (vegetables) 
The fourth group of indicators is aimed to depict the innovation infrastruc-
ture. We included the following indicators into this group: 
20. The accessibility of information databases of scientific results in the field 
of agricultural production and food consumption.  
21. Total length of roads. The purpose of this indicator is to evaluate the 
transport infrastructure needed for innovative development of rural territories. 
22. Investment climate for agricultural organizations. It was evaluated by ex-
pert survey. Grades may change from 1 to 10. Grades more than 7 are treated as 
satisfactory. 
23. Accessibility of food market for agricultural organizations. It was evaluat-
ed by expert survey. Grades may change from 1 to 10. Grades more than 7 are 
treated as satisfactory. 
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24. Accessibility of financial resources for agricultural organizations. It was 
evaluated by expert survey. Grades may change from 1 to 10. Grades more than 7 
are treated as satisfactory. 
25. Information provision of agriinnovation system agents. It is calculated as a 
ratio of total expenditures on information and information infrastructure to GRP. 
The fifth group of indicators is dedicated to population of rural territories. It 
includes the following indicators: 
26. The growth of rural inhabitants. 
27. The change of rural unemployment. 
28. The ratio of average income per capita in rural territories and average in-
come in the region. 
For the purpose of unification of indicators all indicators were standardized. The 
range was chosen in between 1 and 10. “1” stands for the lowest level of development, 
and “10” for the highest. Standardized values were calculated by this formula: 
ܫ௜ = ൞ 0, ݔ௜ <	ݔ௠௜௡	9 ቀ ௫೔ି௫೘೔೙௫೘ೌೣି௫೘೔೙ቁ + 110, ݔ௠௔௫ < ݔ௜  , ݔ௠௜௡ < ݔ௜ < ݔ௠௔௫  (1) 
ݔ௠௔௫ = ̅ݔ + 3ߪ 
ݔ௠௜௡ = ̅ݔ − 3ߪ 
 
To estimate the relevance of the concept of the agriinnovation system to 
food supply improvement, let us discuss the case of Arctic Urals, using the statisti-
cal data provided by the Goskomstat, the Russian census office. Unfortunately, sta-
tistical data on food supply and agricultural production in Russia is limited, and it 
makes it more difficult to extrapolate the results  to any Russian regions. 
 
3. EMPIRICAL MODEL: THE CASE OF ARCTIC URALS 
 
Despite the diverse ethnic composition, most of the population follow the 
same highly nourishing northern diet (Hasnulin et al, 2006), consisting mainly of 
proteins of animal and plant origin (approximately 80 g of animal fat and 50 g  of 
vegetable fat daily). 
Arctic Urals faces major demographic problems, predominantly in the rural 
areas; reduction in employment of the rural population; decreases in the volumes 
of agricultural production; and, also, decreases in the standards of living in the 
rural territories. 
The unemployment level in the rural localities of this first type is character-
ized by the following negative trends:  
1. Persistently low earnings: on the one hand, the growing demand for low-
paid labor; and, on the other hand, the unwillingness of local residents to work for 
the salaries offered (about 60 euros per month);  
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2. An increase in off-the-record employment, without taxes and social securi-
ty benefits;  
3. Insufficient demand for qualified workers and a scarcity of a qualified la-
bor force in the local labor markets, due to the poor professional qualifications of 
rural residents and their low level of working mobility; 
4. A significant proportion of young people (aged 20-30) with low general 
education levels, which considerably complicates the problem of their job place-
ment; and 
5. Increasing tension in the labor market. The low level of competitiveness 
on the labor market, which characterizes certain population categories (young 
people without work experience, women with small children, the disabled), is 
caused by the objective hardening of employers' demands. 
More than 25 thousand people, on average, were permanently unemployed 
in rural localities during the period of 2009-2014. The average level of unemploy-
ment in the rural localities was 3.5%.  
Arctic Urals has a strong industrial background, with  high concentrations of 
urban populations (the rural population makes up only 10% of the whole popula-
tion). This situation requires highly intensified agricultural production, most of 
which consists of fresh produce.  
According to the statistical data, the average number of workers for an in-
dustrial enterprise in the region is 140. For rural localities the most common type 
of enterprises is SME, (small and medium enterprises), with staff numbers of up 
to 100 people. These are enterprises linked to agricultural production and the for-
ests industry; in order to support the economy of  rural areas, regional and local 
authorities should give priority to SMEs.  
Further, the agriinivation system index for Arctic Urals for the period 2000-2014 
was calculated as it is presented in Table 1 and Figure 1. The analysis of findings leads 
us to the conclusion that the agriculture of Arctic Urals is implementing innovation 
trend of development. Indices of different elements in the beginning of the investiga-
tion period  are diverse but by the end of the period they’ve become more similar. To 
explain this similarity the correlation analysis was applied. The correlation coefficients 
were calculated for various pairs of elements as it presented on Table 3. The correla-
tion coefficient for the pair of elements of entrepreneurship and institutes is -0.9. This 
value can be explained by linking trends of entrepreneurship and institute develop-
ment: degrading trends in entrepreneurship cause the appearance of the additional 
federal and local government support of agriculture. The correlation coefficient of 
entrepreneurship and population of -0.8 has to be explained that during the investiga-
tion period the rise of living standards of population  caused the increase of imported 
food, creating the problems for local food producers. 
To conclude the agriinnovation system index has proved to be the reliable 
and convenient tool for agrifood system development investigation. 
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To ensure the balanced development of rural localities by creating adequate 
living conditions, it is necessary to accomplish the following major tasks:  
− create self-developing economic systems there;  
− increase the attractiveness for migration to these rural localities.   
In accordance with the Pareto condition, to raise the level of food security in 
Arctic Urals it is proposed to increase the welfare of the rural population by social 
development in rural localities and the economic growth of agricultural produc-
tion. According to this suggested model, there should be additional funding from 
federal, regional and local authorities (and private investment), in order to increase 
the welfare not only of the separate categories of the population of Arctic Urals, 
but, practically speaking, for all population groups.  
The efficiency of the suggested model should be evaluated, depending on its 
impact on the improvement of the social and economic situation in the rural local-
ities of Arctic Urals: specifically, in a visible change in migratory processes and 
results. The effectiveness of the model can be evaluated, too, on a wider scale, 
since its realization positively influences not only the rural population, but also 
urban increases.   
Table 1 
Agriinovation system index of Arctic Urals (Russia) 
Elements of 
agriinova-
tion system 2
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20
07
 
20
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20
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20
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20
11
 
20
12
 
20
13
 
20
14
 
Research and 
educational 
sector 
4,2 4,4 4,7 4,8 5,0 5,0 5,1 5,1 4,6 4,8 4,7 4,8 4,7 4,6 
Institutes of 
agriinno-
vation sys-
tem 
3,2 3,6 3,6 4,0 4,2 4,4 5,0 5,0 5,0 4,9 5,1 4,9 4,8 4,8 
Entrepre-
neurship in 
agriinno-
vation sys-
tem 
5,5 5,3 5,5 5,2 5,2 5,1 4,2 4,4 4,6 5,1 5,0 4,9 4,8 4,8 
Innovation 
infrastru-
cture 
3,0 4,0 4,2 4,4 4,7 5,0 5,2 5,3 4,5 4,6 4,7 4,7 4,7 4,7 
Population 3,1 3,2 3,9 4,2 4,5 4,8 5,0 5,2 5,3 4,9 4,8 4,8 4,8 4,7 
Total index 3,8 4,1 4,4 4,5 4,7 4,9 4,9 5,0 4,8 4,8 4,9 4,8 4,8 4,7 
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Fig.1. Agriinovation system index of Arctic Urals (Russia) 
 
Table 2 
Correlation between agriinnovation system elements indices 
of Arctic Urals (Russia) 
Element of agriinnovation 
system 
Elements of agriinnovation 
system 
Correlation  
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Entrepreneurship in 
agriinnovation system 
Research and educational 
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-0,58 
Entrepreneurship in 
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Institutes of agriinnovation 
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-0,9 
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agriinnovation system Innovation infrastructure 
0,7 
Entrepreneurship in 
agriinnovation system Population 
-0,8 
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system 
Research and educational 
sector 
0,67 
Institutes of agriinnovation 
system Innovation infrastructure 
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system Population 
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Research and educational 
sector Innovation infrastructure 
0,94 
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4. DISCUSSION 
The suggested model can be considered suitable for the agro-innovation sys-
tem of an industrial northern region, since the principles which this model is based 
on are fundamental for any industrial region.  
The expected outcome, after the realization of the agro-innovation model, is 
an increase in food security and an improvement of living standards for the rural 
population. To achieve this, the following principles should be realized:  
The first principle is that the agro-innovation system must consider the in-
terests of all social groups of the given industrial region, and it has to be aimed at 
increasing the public welfare of all groups.  
Secondly, the model has to be targeted at the development of the specific 
advantageous features of the agricultural producers of Arctic Urals , but not at the 
expense of competition with external producers.  
The third principle is that, rather than focusing on changes in benchmarks 
for the development of Arctic Urals, the model should strengthen the economic 
growth of the region by improving food quality for the population.  
The fourth principle is that the model develops not only the economic po-
tential of the rural territories but, primarily, social growth. The model points out 
the importance of the multifunctional development of rural localities, which, in 
turn, is bound to affect the standards of living in the rural localities in Arctic Urals.  
This model of a regional agro-innovation system was introduced to the local 
government, and it was found to be promising as a mandatory part of the regional 
innovative development program. 
The weakness of the suggested model is a possible lack of political initiative 
on the part of local authorities (Kirsti Stuvøy, 2014). The current political system 
in Russia does not give sufficient power to municipal administrations. In order to 
implement this model municipal administrations are required to take political re-
sponsibility for the level of living standards and food security of the population. 
Increase in migration to rural localities, stimulated by creating jobs in 
agrifood enterprises, and the creation of a favorable rural community, will lead to 
long-term stable regional economic development (Sergei Shubin, 2006). Thus, the 
agrifood system model developed for Arctic Urals meets the basic requirements 
for a model of an agro-innovation system of industrial regions and can be applied 
in other northern industrial regions of the Russian Federation. 
 
5. CONCLUSION AND RECOMMENDATIONS 
The research results revealed a deteriorating trend in agricultural production 
and rural social development in Arctic Urals. To reach the goal of maintaining 
regional food security and to address the issue of the downward trend in food 
production it is necessary to ensure the priority of social goals over economic de-
velopment. Providing higher standards of rural livelihood will inevitably lead to 
the sustainable development of agricultural production. Our study determined the 
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conceptual foundations of sustainable development of rural localities of the Rus-
sian industrial regions, to be accomplished through the creation of decent living 
conditions and the participation of the rural population in quality food production. 
Particular attention is given to the mechanism of interaction and coordination 
among federal and regional governments, local governments and commercial or-
ganizations engaged in food production in rural areas. On the basis of the de-
scribed theoretical propositions, the conceptual model of the innovative develop-
ment of rural areas in Arctic Urals, aimed at quality food production for the popu-
lation of region, is presented. 
The results show that despite a highly centralized economic policy in the 
Russian Federation, regional food security and rural development can be achieved 
by encouraging municipal authorities and entrepreneurs to take on a more respon-
sible and active role.   
To ensure the entrepreneurial activities of rural producers, the regional gov-
ernment is encouraged to transform the regional agrifood system into an agro-
innovation system, with information systems at its core. 
A question for further research of the concept of agriinnovation systems as 
an aid to improve the rural development and the food supply for the population 
of northern regions of Russia depends on the availability of further reliable statis-
tical data on agricultural production and food consumption in different regions of 
the country. 
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